CYP46A1 protects against NMDA-mediated excitotoxicity in Huntington's disease: Analysis of lipid raft content.
Huntington's Disease (HD) is an autosomal dominant neurodegenerative disease caused by abnormal polyglutamine expansion in huntingtin (mHtt) protein leading to degeneration of striatal neurons. Excitotoxicity, consecutive to overstimulation of N-methyl d-aspartate receptors (NMDARs) has a pivotal role in many neurological disorders including HD. Mutant Htt causes enhanced NMDA sensitivity, alteration of NMDAR expression and localization in neurons. Excitotoxic events initiate neuronal death in numerous ways, including activation of apoptotic cascades. Among the NMDAR subunits involved in glutamatergic-mediated excitotoxicity, GluN2B has been extensively reported. In addition to excitotoxicity, alteration of cholesterol metabolism has been observed in HD, with a decrease of cholesterol precursor synthesis along with an increase of cholesterol accumulation, which is deleterious for neurons. Expression of Cholesterol Hydroxylase enzyme, CYP46A1, which converts cholesterol into 24 S-hydroxycholesterol is down-regulated in HD. We found that CYP46A1 overexpression is beneficial in HD neurons and mouse model, but the mechanisms involved still remain unclear. In this study we addressed the effect of CYP46A1 on NMDAR-mediated excitotoxicity in HD primary neurons and its role in modulating cholesterol and localization of GLUN2B in lipid rafts. We showed that CYP46A1 is protective against NMDAR-mediated excitotoxicity in two different HD neuronal cell models. Cholesterol as well as GluN2B level in lipid raft, are significantly increased by mHtt. Despite a clear effect of CYP46A1 in reducing cholesterol content in lipid raft extracts from wild type neurons, CYP46A1 overexpression in HD neurons could not normalize the increased cholesterol levels in lipid rafts. This study highlights the beneficial role of CYP46A1 against NMDAR-mediated excitotoxicity and gives further insights into the cellular mechanisms underlying CYP46A1-mediated neuroprotection.